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^ell cosing potching tool - hP» tarpaulin liners betweendiophrogm 
and plotes odjustobly secured to clomping sectors 



The tool consist* of adjusting sector* on a flexible tubuUr 
diaphragm and metal plates secured to the sector surfaces 
for patching duty downhole at the repair site. 

To prevent the diaphragm material flowing into gaps 
along the edges of the plates and thus to ensure a perfect 
patch seal, canvas or tarpaulin etc. . liners are installed 

""N^n plates and diaphragm so as to project beyond the 
j of the plates. The plates are adjustably secured to 
in<~lectors« 

DETAILS 

Downhole the diaphragm-is Inflated to drive the sectors 

into the flanges so that the projecting parts of the plates 
close off the gap and the edges of the liners bend up to 
completely seal the join. The patcher enters the patch 
component at this stage and the sectors tilt to the axis 
and at this moment the plates move along the sector* to 
adjust to the support surface and thus prevent transfer 
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of axial loading via the ends of the plates, which might 
otherwise dislodge or shift the patch at the moment is 
being clamped to the casing. (3opZ6) 
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BcecoioaHbrft HayHUO-HccneflOBareabCKHJI HHCTHryT 
no KpeiuieHHJO ckbq>kmh r 6ypoBbiM pacrBopaM 



(54) rHflPAB/lH4ECKAfl XlOPHHPyiOUJAH rOJlOBKA 



1 

M3o6peTeHHe dthochtch k ycTpoftcTBaM 
ana peM'wra otfcaaHbix xonoHH BoaaHbix, 

H6<}>T«HblX H rO30Bb!X CKBflWOtH C UenWO BOO 

cTaHOBnoiiHH re p m&thh h octh hah ynpoHHe- 
hhh ctchok KonoHMbi npH noMouiH nponont- 
Ho-ro$pHpoBanHoA MeTa/yiHHecxon rpy6bi. 

HaBecTHa rHapaBJiHHecxaa nopHHpyjowaa 
ronoaxa, coaepwamaa noasHMCHue cronopbi, 
aHa$parMy r MerannHHecxHe nnacrHHw [ij. 

HeaocrarKOM Tax oft nopHHpyiomeft ronoB- 
kh siBnaercn to, hto b Heft He npenycMOT— 
peHa 3awnra or BbiaaanRBaHHa Ma-repiiana 
ynpyroft nHatJjparMbi b 3aaopbi Meamy non- 

BHMCHblMH CeKTOpallfH. 

HaH6onee 6nH3xoft k H3o6pereHHK> RBna- 
ercH raapaBJiiMecKaA nopHHpyiouiaa ronoB— 
xa, bkjuoh ajom aa nonBHHCHbie cexTopw, pa3— 
MexueHHbie Ha ynpyroft Tpy6Haroft nHa^par- 
Me, h MejajiAHHecKMe nnacxHHbi, npHcoenH- 
HeHHbie x BHyTpeHHeft robgpxhocth cexro- 
pbB |2J . 

HeaoerarxoM aroft. nopHHpyxxueft ronoB- 
kh HBnaerca ee HeHaae^KHocTB b pa6oTe 
BBHny arcyTCTBHH 3auiHTbj npoTHB aaTe- 
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xanHfl MarepHana^Hai^parKfbi b ^adopbi no 
xpasiM iuracTKH. Kpovie xoro, >KecTxoe xpen- 
neHHe nnacrHH npHBonwT x rowy, hto npH 
Baxjione cexTopoB oceeoe ycH/me nopHnpo- 
BBHUfl nepeaaercsi Ha nnacTHHM, hto npa- 
BonHT x hx no/iOMxe hjtr HBpyuieHHK> xpen- 
nemta. 

IIem» H3o6peTeHHR - noBbiuieHHe Hanejx- 
hocth ro/ioBXH b pa6oTe 3a cner npenor— 
BpameHBJi aarexaHMa uarepHana nHa*J>parMbi 
b 3a3opbi no xpasM cjibcthh. 

yxaaaHHafl ae/ib aocTHraerca TeM t hto 
Meway nnaCTHHa mh k OHa^parMoft ycTQHOB— 
/leHbi BbtCTynaxMxmecsi 3a xpaa onacrnH npox~ 
naaxn, a nnacrHHbi npRcoenHHeHbi x cexTO- 
paw c BoaMoacHocTbJo CMemeHHH, npuseM 
npoxjiaoxH BbinonHeHbi R3 rtiothor Txaim, 
KanpHMep 6peaeHra. 

Ha <|>Hr. 1 H3o6paxceua aopmipyxxuaa 
ronoBxa b TpaHcnopnioM no/ioxeHHH, npo- 
OMbHbifl paapea; Ha <&Hr. 2 - cenewfe 
A-A 4>Hr. 1; Ha 4«r. 3 - to )xe » momght 
cooaaHRa H36biTOHHoro aaaaeHHfl b ycT- 
poftcrrBe; Ha (J)ht. 4 - cenemie B-B ^Hr. 3. 
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AopHHpyjomaa ronoBKa HMeer nonyio 
Ji8p4)OpHpoDfiHHyK> urraHry 1, Ha Koropoft 
9Mtny (jmaHuaui! 2 ycranoBneHa ynpyraa 
"Merran AHatjjparMa 3 c paaMeuieHHbiMii 
i. eft noaBHHOibiMii ceKTopawii 4. K onop- 
HOft nobepxHOCTH Ka>Kfloro BToporo ceKTO- 
pa c noMomwo bhhtob 5 npHCoe/ntHeHbi ms- 
TajuiiwecKHe nnacTHHw 6, npwneM b rmec- 

THHBJC OTBepCTHfl nOfl BKHTbl BbinO/lHeHbl C 

3a3opoM, flOcraTOMHbiM Ann caMoycraHOBKM 
nnacTHH orHocirrenbHO onopnoft noBepxHocrM 

npH TBOSblX BO3M0*CHbIX nonOtteHHHX CeKTO- 

poB, a no uiHpime nnacTHHbi BbiCTynajor aa 
6oKOBbie Kpaa cex-ropoB Ha Be/iHHHHy, 6onb— 
uiyio, HOM MaxcMMajibuo BoaMoxoibift 6okoboA 
oaaop MQHcay ceKTopaMM. K nnacTHuaM co 
cTopoHbi AHa4>parMbi npHcoeflHHeHbi npoK/iaa- 
kb 7 U3 imoTHoA TxaHH t nanpHMep 6pe3en- 
Ta t ras, hto Kpasi TKaHH BucrynaioT aa 
Kpaa nnacTUU 6. B. peMOHiupyeMOft oocaxi- 
KOfl KpnoHHe 8 ycraHOBneu njiacrwpb 9 # 

yerpoftCTBD pa6oTaer cjieAyKaiwM o6pa- 
aoM. 

IlpH cooflaHHH aaB/ieHHfl b ycTpoftcxBe 
Tpy6qaraH aHa$P arMa 3 pacuwpseTcsi h 
paanearaer ceKTopw 4 no ynopa b pac- 
totkh (JuiamieB 2. FIpH stom o6pa3yx)MHH- 
cji Meway cexTOpaMH 4 6okoboh 3aaop 

^ucpbiBaercfl BWCTynajouuiMH hbcthmh 

.THH 6 f KOTOpbie npWKM MaJOTCR flH8<}>- 
pa^MOft K OnOpHUM BOBepXHOCTJIM CMe>K- 

Hbix ceKTopoa, a upas npoxnaaoK 7 noaru- 
6ajOTCH, GaKpwBQfl ocTaBiiiHecH 3aaopbi no 
KpaflM nnacTHH 6. IlpM aaxone (hjih bwxo- 
ae) ronoBKM b imacrbipb 9 ceKTopw 4 HaK- 

JIOtifllOTCH no OTKOUieHMJO K OCH T0/10BKH. 

B 9th MOMeHTbf nnacTHHbi 6 cMemajoTCfl 
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Bao/ib ceKTopoB 4, caMoycTaHaBSiHBaacb no 
oTHOiueHHjo k onopHoii noBepxHOcrii, h noa- 
TOMy oceBan Harpy3Ko nopHHpoBaHHn He 
nepeaaercfl nepe3 Topuw nnacTim, Bee yro 
noBbruiaeT uaaeauiocTb aopHHpyjomeft ro- 

JI0BKH. 



4> o p m y n a Hao6peTeHHH 

1. rKapaB/iHMecKan aopHHpywmaji ronoB- 
xa a/ifl pacnpeccoBKH n/iacrbipefl npw pe- 
MOHTe o6ca/iHbix kojiohh, BK/iioHaioiiiaa non- 
BH)KHbie ceKTopbi f pa3Mem'eHHbie Ha ynpy- 
rofi Tpy6naT0H nna^parMe, h MerajuiHHec- 
Kue nnacTHHu, npHcoeaHHeHHbte k BHyTpeH- 
Heft noBepxHOCTH ceieropDB, o t n h h ©- 
jo m a h c h TeM, hto, c uenuo noBMiue- 
hhh Haae)KH0CTH ronoBKH b paSoTe aa cneT 
npeaoTBpaiueHHB 3aT£K8HHfl waTepHana oh- 
a^parvtbi b 3a3opw no KpaflM ruiacrnH, 
Me>xny n/iacTHua mh h nHa4>parMoft ycraHOB- 
neHbi BbiCTynaiowHe aa Kpa» nnacTHH npos- 
nanKH, a nnacTHHw npHcoeflKHeabi k ceK- *. 
TopaM c BoaMoacHocTbJO CMeuieHHfl. 

2. rHflpaBmnecKan nopHHpyKxuafl rojioB- 
Kanon. 1, OTflH^oioiuaflCfl 

TeM, HTO npOKJiaHKH BbmOJIHeKbl K3 njior- 

Hoft TKaHH, HanpHMep 6pe3ewTa. 

HcTOHHHKll HWj^pMaUHH, npHHflTbie BO 

BHHMaHHe npH BKcneprHae: 

1, CnaopoB M. A. BoccraHOBneime 
repMerHHHocTH o6canHbix koaohh b Heijrrsi- 

HblX H ra30BWX CKBa>KHHax/ 

1972. ■ / 

2. na T eHT CU1A N» 2806534, 
kji. 166-98, 1957. 
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(54) HYDRAULIC CORING HEAD 
1 

The invention relates to devices for casing repair in water, oil, and gas wells with the 
aim of repairing leaks or strengthening walls of the string using a longitudinally corrugated 
metal tube. 

A hydraulic coring head is known that contains movable locking devices, a 
diaphragm, and metal plates [1]. 

A disadvantage of such a coring head is the fact that there is no provision for 
safeguards against the material of the elastic diaphragm being squeezed out into the gaps 
between movable sectors. 

The device closest to the invention is a hydraulic coring head that includes movable 
sectors disposed on an elastic tubular diaphragm and metal plates joined to the inside surface 
of the sectors [2]. 

A disadvantage of this coring head is its operational unreliability due to lack of 
safeguards against diaphragm material flowing into 
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the gaps along the edges of the plates. Furthermore, rigid attachment of the plates leads to 
the fact that, when the sectors are tilted, the axial coring force is transmitted to the plates, 
resulting in their breakage or failure of the attachment. 

The aim of the invention is to improve the operational reliability of the head by 
preventing diaphragm material from flowing into the gaps along the edges of the plates. 

The aforementioned aim is achieved by the fact that cushioning is mounted between 
the plates and the diaphragm that projects beyond the edges of the plates and the plates are 
joined to the sectors so that they can be displaced, where the cushioning is made from closely 
woven cloth such as canvas. 

Fig. 1 depicts the coring head in the run-in position, in longitudinal section; Fig. 2 
depicts the A-A cross section in Fig. I; Fig. 3 shows the same at the moment excess pressure 
is created in the device; Fig. 4 shows the B-B cross section in Fig. 3. 
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The coring head has a hollow perforated rod 1 with an elastic tubular diaphragm 3 
mounted thereon between flanges 2, with movable sectors 4 disposed [illegible]. Metal 
plates 6 are joined to the bearing surface of each second sector using screws 5, where in the 
plates the holes to accommodate the screws are made with a clearance sufficient for self- 
adjustment of the plates relative to the bearing surface for any possible positions of the 
sectors, and along the width the plates project beyond the lateral edges of the sectors by a 
distance greater than the maximum possible lateral gap between sectors. Cushioning 7, made 
of closely- woven cloth such as canvas, is joined to the plates on the diaphragm side so that 
the edges of the cloth project beyond the edge of plates 6. Patch 9 is placed in casing 8 to be 
repaired. 

The device operates as follows. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go in the bore of flanges 2. In this case, the lateral gap formed 
between sectors 4 is sealed off by the projecting portions of plates 6, which are squeezed by 
the diaphragm against the bearing surfaces of adjacent sectors, and the edges of cushioning 7 
are bent under, sealing the remaining gaps along the edges of plates 6. While the head is 
entering (or emerging from) patch 9, sectors 4 are tilted relative to the axis of the head. At 
these moments, plates 6 are displaced 
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along sectors 4, self-adjusting with respect to the bearing surface, and so the coring axial load 
is not transmitted through the ends of the plates. This all improves the reliability of the 
coring head. 

Claims 

1 . A hydraulic coring head for pressing patches during casing repair, including 
movable sectors disposed on an elastic tubular diaphragm and metallic plates joined to the 
inside surface of the sectors, distinguished by the fact that, with the aim of improving the 
operational reliability of the head by preventing diaphragm material from flowing into gaps 
along the edges of the plates, cushioning is mounted between the plates and the diaphragm 
that projects beyond the edges of the plates, and the plates are joined to the sectors so that 
they can be displaced. 

2. A hydraulic coring head as in Claim 1, distinguished by the fact that the 
cushioning is made of closely-woven cloth, such as canvas. 

Information sources considered in the examination: 

1. I. A. Sidorov, Repairing Casing Leaks in Oil and Gas Wells [in Russian], 
VNnOENG, Moscow (1972). 

2. US Patent No. 2806534, cl. 166-98 (1957). 

[figure under columns 3 and 4] 

[see Russian original for figure] 



Fig. 1 
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[see Russian original for figure] 
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[see Russian original for figure] 
A-A 



Fig. 2 



Fig. 3 



[see Russian original for figure] 
B-B 
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